The in situ aggregational and conformational state of the major coat protein of bacteriophage M13 in phospholipid bilayers mimicking the inner membrane of host Escherichia coli.
The major coat protein of bacteriophage M13 has been reconstituted into phospholipids with a composition comparable to that found in the host (Escherichia coli) inner membrane. Reconstitution experiments have revealed conditions in which the alpha-oligomeric state is favored over the beta-polymeric state. Discrimination between the two states of the membrane-bound coat protein (alpha-oligomeric and beta-polymeric states) has been achieved using high-performance size-exclusion chromatography and circular dichroism. Interprotein electrostatic interactions, probably induced by head-tail binding, are initiated and facilitating the aggregation-related conformational change process, in which alpha-oligomeric coat protein is converted into beta-polymeric coat protein. A model for this beta-polymerization process of the coat protein is presented. The alpha-helical protein has been studied by the in situ Trp fluorescence quantum yield. This shows that the average distances between coat proteins decrease upon lowering the L/P ratio. In situ cross-linking reactions of the coat protein at high L/P ratios reveal a monomeric state, thus excluding specific aggregation of the coat protein. A monomeric state of detergent-solubilized coat protein is also observed using SDS-PAGE and SDS-HPSEC. On the basis of these results, the smallest in situ aggregational entity of the coat protein is proposed to be a monomer. This finding is discussed in relation to the functional state of the M13 coat protein in the membrane-bound assembly and disassembly processes during infection.